ESTABLISENNENT OF SHHOSHONIE SCULPEN (COTTUS GREENEI)
IN A SPRING INHABITED BY MOTTLED SCULPIN (C. BAIRDI)
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[he Shoshone sculpm Cottes greenedy is fonnd only i springs of the Thonsand Springs formation along

the Sinihe Tver e ddaho. In 1993 @ stall popudation of Shoshone senlpin was introduce d into an umnamed spring in the
Phionsand Springs fonmation inan attempt to increase the range of the species. Previoush: the only seulpin in that spring

was the mottled sealpin. Cottius bairdi

within Syears

Koy wor
weorn Snake Rucer: ldaho

v of 19520 the Shoshone sealpin (Cottis
creenci was fomd in only 25 o 40 spring svs-
tems in the Thonusand ‘apnn(fs formation near
I Tagerman in sonth central Fdaho (Wallace et al.
1951 The species principally inhabits springs
entering the north side of the Snake River from

river kilometer 9104 crelative to the month of

the Snake River) npriver to kilometer 930.4.

Becanse of its limited range and the extent of

habitat modilication, the Shoshone sculpin was
proposedasathreatened or endangered species
Williams 19501, 1t is cnrrently o candidate
threatened or endangered species (W, E. Mar-
tin, U2S. Fish and Wildhife Sewicee, Portland.,
Oregon: personal commnmication). The Ameri-
can Fisherics Society considers it “threatened”

Williims etal. 1999 and Tdalio De partment of

19sh and Game considers the Shoshone sculpin

v priority species of special concern’
md Groves 1992

\Ilruhml( sculping ocenr svinpatrically with

nottled sealpins  Coths bairdi) in 16 spring

s e the Thonsand Springs formation

W\ 1951

It Ao

" NMoselev

Largermottded sealpin are
i ;‘]( rsenlpin  Bailey 19352,

Wi \\ V1979 and are considered

i : b Shoshone senlpin. The
pn tady was to assess the estent to
wineh Sl i ild he snecessiully
mitrodi muent that seemed

p]i\ﬂm”} e S :\rw,u]_\,«Jr‘(‘upiv(H)\'

mottled s ulpin

I'lie Shoshone senlpinwas able to cst.ﬂxh\h itsell and become the predominant fish

Iy Shoshone sculpin. Cottus greenci. mottled sculpin. Cottus haivdi, sympat rie species. species of special

METIHODS

Shoshone senlpins were introdnced into a
small imnaimed spring pond as part of an 1daho
Department of Fish and Gaine nongame pro-
gram to reestablish them in portions of their
original range (Griftith and Daley 1954). The
spring pond, referred to here as Transplant
Spring.is 15.3 kim upriver from Briggs Springs,
the nearest spring  inhabited 1)) “Shoshone
sculpin at the time (Wallace et al. 1984).

Transplant Spring is appm\nndtv]\ 1000 m?
in surface area and enters the Snake River at
river kilometer965.7 in Gooding County, Ldaho.
Water flows from the spring hmd near the base
ol a hasalt ¢lift over a 20-m-long cascade into a
pond that is imponnded by a set of enlverts. The
stream drops verticallv 2 minto the Snake River
after passing tlnonah the enlverts. The dis-
charge of ”Imnsp]dnt Spring is inflnenced by a
fish hatchen water diversion near the spring
head.

Boulder and cobble substrate near the cas-
cade shift to gravel, sand, and silt at the tail of
the pool. There are dense patches of water
speedwell (Veronica sp.) and cattail (Typha sp.).
Amphipods, a group shown to be he wilv con-
sumed by Shoshone senlpin (Conmolly 1983).
were abundant (1000-3000 per m’ 2) dnmw the
stindv: Taxa such as (hptcmns trich wopterans, and
n]m)(]mel('s that also are ntilized by Shoshone
NG nlpm were present in densities similar to those

ho 832049
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Tk 1 Nwuber ol sculpins collected per 1-m” (rame net and relative abundance R clectrofishing samples, and

percent Cottus greenet of total Cottus sp. at Transplant Spring. Idahio, 1953 91, Onh fish

20 0 T were inclnded. On

15 Angust 1953, 419 C. grecnei were introduced o T wsplant Spring.

Nnmiber

Date Method collected
13 Anug 1953 11 frame nets 0
200 Nov 1983 10 frame nets 1
1S Feb 1954 RA 1
21 Apr 1954 Y 0
24 Sep 1954 RA 12
3 Oct 1990 A 20
25 Sep 1991 Hrame nets 96

and RA

in other springs supporting dense senlpin popui-
lations. Other fish species captured in Trans-

plant Spring were mottled sculpin, rainbow

trout (Oncorhynchis mykiss). and pewmnouth
(Mylocheilus canrinus).

Shoshone senlpins (n = 419: mean length 36
i T, range 18-70 n) were dip—nctl('d and
seined from Bickel Spring at the Tagermnan
National Fish [Tatchery 25 ki downriver from
rlmnsp]dnt Spring on 15 Angnst 1953 and
stocked at Transplant Spring within a few hours.
The scalpin population in the spring was moni-
tored in Angnst 1983 prior to the introdnction,
and alter the introdnetion in November 1983,
Febrnan, April. and September 1984, October
1990, and September 1991, The 1953 and 1991
s.lmples were quantitative estimates nsing a
frame net at 4-11 random sites. The 0.75-m-
high boxlike PVC frame has T-n” openings at
the top and bottoin, with 3-nmm-diwmetermesh
netting attached to the sides. In the 1953 frame
net sanples, electrofishing (a Coffelt model BP-
1C it producing pnlsed direct earvent) and
dip nets were nsed shmmltanconsh to capture
fish within the frame net. In the 1991 frame net
samples, the electrofishier was not emploved
within the frame net: instead, two dip netswere
used until both netters made three consceentive
passes without capturing a fish. On other sam-
pling dates and in areas not sampled by the
frame net, the electrofisher and dip nets were
abimdance of fishes.

Seulpins were identified and measnrved (T1.)
by viewing them throngh a water-filled plexiglas
measiring board. This agnarinm-like device en-
abled s to diseriminate these small, morpho-
logically similar tish while minimizing handling

used to assess relative

Cottus greenci

Number

Cottus hairdi

Number Number

per frame % total collected per frame

0 0 30 16
0-2 15 23 0-6

5 2]

0 15

27 33

100 0
3-29 9% 2 1]

stress prior to release. Sealpins less than 20 v
TL. which are age-0 fish (Connolly 19S3), were
not included in the analysis hecause they were
not monitored in the 1953 and 1954 sum'plvs.

Resuvrrs

On 13 Augast 1953, prior to the stocking of
Shoshone seulpins, niottled senlpins were inall
frame net samples and distributed thironghont
the spring ])ond \I()\'t in(li\'itlu'llx were stall or
intenmediate insize (33-97 nun TL). Anaverage
of 2.7 mottled scu]pms was captured per frame
net sanple (Griltith and Daley 19540

After the introduction ol the  Shoshone
scn]pin 27 individuals were collected in 1953
and S2 in 1954 (Table D, Mottled .\'(‘ll|pil].\’ were
present at both the vegetated habitats and the
rocky habitats in 1983 (Griffith and Daleyv 1954,
The abinndance of Shoshone senlpins re Jative to
the total nuniber of senlpins. both Shoshone and
mottled, was 13% in 1953 and 16% in 1954, Five
age-0 Shoshone sculpins were fonmdin Septen-
l)() 1954 (Grillith and Daley 19541 indicating
that some Shoshone seulpins veproduced sne-
cesshillv. On 3 October 1990, 20 sculpins were
collected, all of which were Shoshone seulpin.
ranging [rom 28 to 70 nnn T1L.

On 28 September 1991, 100 Shoshone
senlpins were collected from [rame net samples
and clectrolishing (Table 100 In four frame sam-
ples theve were 53 matnre (up to SO m T
and 4 age-0 (< 20w T Shoshone senlpin
averaging 1463 = 11 tmean = standard devia-
tion) individuals/m? Fortv-three other Sho-
shone seulpin were electrofished aong the
perimeter of  the pond. Hichest Shoshone
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‘ anene Neromica. where

i T Wil 29 fish, Two mottled
- 1

sl jcoand i cobbles and bonlders

where thi x‘n'n)g(',m';u!l s mmto 1]1('])«')11([.
DISCUSSION

Shoshone senlpin has become the predomi-
nant fish in Transplant Spring in less than an
Sacar period. That period represents two or

three gencrations. based on typieal longevity of

34 vears (Commollv 19830 Rt-]n‘o(ln('li()n was
anccesstul in 1954, hut a substantial increase in
popnlation size was not recognized imtil 1990.
Unlortimateh. we have no data from 1983 to
1959 to assess the rate of change. Frame net
sampling was probablv more thorough in 1991
than methods used in 1983, which may have
miderestimated densities. althongl we believe
the bias was minor.

A simaller mmamed  spring entering the
Snahe River 0.1 ki downstream from Trans-
plant Spring also was colonized recenth by
Shoshone seulpins. Nine fish were captured
there with an electrolisher in S(x])t(‘m])('r 19917.
When the spring was sampled in 1951-S3, only
mottled senlpin and vainbow tront were fonnd
there Grilfith mpublished data). We suspect
that Shoshone senlpins may have migrated the
short distinee downstream: from - Transplunt
Spring.

Shoshone sealpins introdneed to Transplant
Spring were able to reproduce. compete, and
sumvive i the spring environiment in the pres-
ence of the larger mottled senlpins. Other svn-
patric senlpins show habitat searegation” by
selecting ditferent substrates. water velocities.
depths. or temperatures. In Oregon streaims the
reticnlate seulpin (Cottus perplexus) ocenpied
riflles and pools in the absenee of other senlpin
species  FFmaer 19520 In the presence of the
Painte senlpin Cottus beldingi). the Targer re-
tienlate wulll)in nsed ])t)()lx niore ﬁ'('(]ll(‘llll\.
Matheson and Brooks  1993) [omnd that mot-
thed senlpinin Virgiuia streams preferred colder
water than did the Potonac senlpin - Cotlus
sivarei ~which ocenpicd slow watervelocity and
silty substrates. In California the rougly \(‘il]l)ill
Cottisaspervinues ' selected deeper water
200em than did the Pit sculpin Cottus piten-

ad marbled seulpin  Cottus kKlamathensis
Brown 19911 Rougl \('llll)illS pi-
rine-fed streams, and they are

Jdtoa narrown rangc of tem-

{ 1 O

(Volmne 53

peratnres (Brown 1989). Rough and Shoshone
senlpins both ntilize the vunigue habitat pro-
vided by springs. and both have a limited geo-
araphic distribution.

Density data from Transplant Spring suggest
that Shoshone sculpins may have been able to
occupy orutilize habitatwith lowerwaterveloci-
ties and dense vegetation more elfectively than
mottled senlpins. Dalev et al. (1952) observed
that Shoshone senlpins rarely ocenpied areas
with snrface velocities greater than 60-S0 eny/s.
The highest densities of Shoshone sculpin typi-
callv ocenr in aquatic vegetation (Daley et al.
1952 and this report). When Shoshone senlpins
were absent or less abnndant in Transplant
Spring. mottled senlpins utilized aquatic vege-
tation and low water velocity areas (Griffith and
Daley 1954); apparently, however, they were
displaced from this habitat, bat not {from the
cascade at the pond head, by Shoshone sculpins.

Mottled seulpins primarily utilize rocky sub-
strates and moderate water velocities (Bailev
1952, Wydoski and Whitney 1979, Page and
Burr 1991). Mottled seulpins in North Carolina
streams selected habitats with mean focal point
velocities of 45-58 env/s, and T1% ol the sculpins
occupied sites with overhead rocky shelters
(Facey and Grossman 1992). [t appears that
Shoshone and nottled seulpins may segregate
based partiall upon water velocity:

ACKNOWLEDGNENTS

We thank Dan Daley, Krishna Merkley, Jim
Smothers, Todd Anderson, Mike Black, and
Rick Phillipp for their field assistance. Gary
Scoppettone, Paul Marsh, and an anonvinons
reviewer provided helpful comments on an car-
licr version of this manuscript. This project was
supported by the 1daho Field Olfice of The
Nature (I()m(—‘nun("\; Idaho Power Company;,
and the Tdaho Department of Fish and Game
NnoNgaINe prograni.

LITERATURE CITED

By JOE 19520 Lile history and ecology ol the senlpin
Cottus bairdi punctulatus in sonthwestern Montana.
Copeia 203-245.

Brows Lo RCOT9S9. Temperature preferences and oxvgen
consinnption ol three species of senlpin (Cottus) from
the Pit River drainage, California, Envirommental Bi-
ology of Fishes 26: 223-236.

1991 Differences in habitat choice and behavior
among three species of seulpin (Cottus) in artificial
stream channels. Copeia 19910 S10-519.,




1993]

Coxyorry, P . 19830 Life history of Shoshone sculpin,
Cottus greenei. in southeentral tdaho. Unpublished
master’s thesis, University of Tdaho, Moscow: 79 pp.

Darey, DM S Grivrrrin R Lo WALLack ap P
CoNNOLIY 1992, Relative abundance and  habitat
preference of the Shoshone senlpin «Cottus greenet).
Pages 601-610 in Proceedings ol the annnal confer-
ence ol the Western Association ol Fish and Wildlile
Agencies.

FACEY DL ELaxD G DL Grossyiay 19920 The relation-
ship bhetween water \'vl()('it_\; energetic costs, and mi-
crohabitat nse in four North Nmerican strean fishes.
Hydrobiologia 239: 1-6.

Fincrr, TR 1992, Interactive segregation among three
species of senlpins (Cottus). Copeia 1952: 650-694.

GRIFFITH. . S AND DM DALEY. 1954, Re-establishinent
ol Shoshone sculpin (Cottus greenci) in the Tagerman
Valley: Idaho. Report to Idaho Department of Fish and
Game. 12 pp.

Matneson. ROELCawDd G ROBROOKS 19830 Habitat sea-
regation between Cottus bairdi and Cottus girardi: an
example of complex inter- and intraspedific resonrce
partitioning. American Midland Naturalist 110 165-
176.

SHOSHONE SCULPIN

193

Moserey RO G Groves 1992, Rare threatened and
endangered plants and animals of Tdalio. 2nd ed. Re-
port of Conservation Data Center. 1daho Department
of Fish and Game. Boise. 38 Pp-

Pacr Lo NN BoNL Burr 19910\ tield auide to
Ireshwater fishes: North Vinerica north of Menico.
Houghton Milflin Co.. Boston. 432 pp.

Wiattacr ROLo LS Grivvrrn DONE Day P Cos
NOLEY AND G B BECkian 1984 Distribution of the
Shoshone senlpin (Cottus greenci- Cottidae: in the
Hagerman Vallev of south central 1daho. Great Basin
Naturalist -4 1: 324-326.

Witeians D0 19S0. Endangered and threatened wildlife
and plants: review of the status of Shoshone seulpin.
Federal Register 431600 19553

Winnians | ELET A 1959, Fishes ol North America
endingered, threatened, or of special concern: 1999
Fisheries 14: 2-20.

WADOSKE R.SanD RORAWHEENEY 1979, Inland fishes of
Washington. University of Washington Press. Seattle
and London. 220 pp.

Received 5 February 1992
Aceepted 1 February 1993



